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<110> APPLICANT: Choi et . al. 

<120> TITLE OF INVENTION: Streptococcus pneumoniae Antigens and Vaccines 
<130> FILE REFERENCE: PB340P2 

<140> CURRENT APPLICATION NUMBER: 08/961, 083A 

<141> CURRENT FILING DATE: 1997-10-30 

<150> PRIOR APPLICATION NUMBER: 60/029,960 

<151> PRIOR FILING DATE: 1996-10-31 

<160> NUMBER OF SEQ ID NOS : 4 

<170> SOFTWARE: Patentln version 3.0 

<210> SEQ ID NO: 1 

<211> LENGTH: 2389 

<212> TYPE: DNA 

Streptococcus pneumoniae 



SITE 
(136*8) 



(1368) 

n equals a, 



<3, 



or t 



<213> ORGANISM 
<220> FEATURE: 
<221> NAME /KEY 
<222> LOCATION 
<223> OTHER INFORMATION 
<400> SEQUENCE: 1 

ttcttacgag ttgggactgt atcaagctag aacggttaag gaaaataatc 
tatagatgga aaacaagcga cgcaaaaaac ggagaatttg actcctgatg 
gcgtgaagga atcaatgctg agcaaatcgt catcaagata acagaccaag 
ttcacatggc gaccactatc attattacaa tggtaaggtt ccttatgacg 
tgaagaatta ctcatgaaag atccaaacta taagctaaaa gatgaggata 
ggtcaagggt ggatatgtta tcaaggtaga tggaaaatac tatgtttacc 
tgcccacgcg gataacgtcc gtacaaaaga ggaaatcaat cgacaaaaac 
tcaacatcgt gaaggtggaa ctccaagaaa cgatggtgct gttgccttgg 
aggacgctat actacagatg atggttatat ctttaatgct tctgatatca 
tggtgatgct tatatcgttc ctcatggaga tcattaccat tacattccta 
atcagctagc gagttggctg ctgcagaagc cttcctatct ggtcgaggaa 
ttcaagaacc tatcgccgac aaaatagcga taacacttca agaacaaact 
tgtaagcaat ccaggaacta caaatactaa cacaagcaac aacagcaaca 
agcaagtcaa agtaatgaca ttgatagtct cttgaaacag ctctacaaac 
tcaacgacat gtagaatctg atggccttgt ctttgatcca gcacaaatca 
agctagaggt gttgcagtgc cacacggaga tcattaccac ttcatccctt 
gtctgaattg gaagaacgaa tcgctcgtat tattcccctt cgttatcgtt 
ggtaccagat tcaaggccag aacaaccaag tccacaaccg actccggaac 
cccgcaacct gcaccaaatc ttaaaataga ctcaaattct tctttggtta 
acgaaaagtt ggggaaggat atgtattcga agaaaagggc atctctcgtt 
gaaagattta ccatctgaaa ctgttaaaaa tcttgaaagc aagttatcaa 
tgtttcacac actttaactg ctaaaaaaga aaatgttgct cctcgtgacc 
tgataaagca tataatctgt taactgaggc tcataaagcc ttgtttgnaa 
taattctgat ttccaagcct tagacaaatt attagaacgc ttgaatgatg 
taaagaaaaa ttggtagatg atttattggc attcctagca ccaattaccc 



T 



gtgtttccta 
aggttagcaa 
gctatgtcac 
ctatcatcag 
ttgttaatga 
ttaaggatgc 
aagagcatag 
cacgttcgca 
tagaggatac 
agaatgagtt 
atctgtcaaa 
gggtaccttc 
ctaacagtca 
tgcctttgag 
caagtcgaac 
actctcaaat 
caaaccattg 
ctagtccagg 
gtcagctggt 
atgtctttgc 
aacaagagag 
aagaatttta 
ataagggtcg 
aatcgactaa 
atccagagcg 
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240 
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360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
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1020 
1080 
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1380 
1440 
1500 
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81 acttggcaaa ccaaattctc aaattgagta tactgaagac 

83 agctgataag tatacaacgt cagatggtta catttttgat 

85 tgaaggagat gcatatgtaa cgcctcatat gggccatagt 

87 cctttctgat aaggaaaaag ttgcagctca agcctatact 

89 tccatctcca gacgcagatg ttaaagcaaa tccaactgga 

91 caatcgtgtg aaaggggaaa aacgaattcc actcgttcga 

93 tacagttgag gttaaaaacg gtaatttgat tattcctcat 
95 
97 



taaatttgct tggtttgatg atcacacata caaagctcca 
tttgtttgcg acgattaagt actacgtaga acaccctgac 
99 tggatggggc aatgccagtg agcatgtgtt aggcaagaaa 
101 taagaacttc aaagcggatg aagagccagt agaggaaaca 
103 tcaagtagag actgaaaaag tagaagccca actcaaagaa 
agtaacggat tctagtctga aagccaatgc aacagaaact 
tttgactctt caaattatgg ataacaatag tatcatggca 
109 gttgttaaaa ggaagtaatc cttcatctgt aagtaaggaa 

111 <210> SEQ ID NO: 2 

112 <211> LENGTH: 796 
<212> TYPE: PRT 

Streptococcus pneumoniae 



105 
107 



113 
114 



gaagttcgta ttgctcaatt 1560 

gaacatgata taatcagtga 1620 

cactggattg gaaaagatag 1680 

aaagaaaaag gtatcctacc 1740 

gatagtgcag cagctattta 1800 

cttccatata tggttgagca 1860 

aaggatcatt accataatat 1920 

aatggctata ccttggaaga 1980 

gaacgtccac attctaatga 2040 

gaccacagtg aagatccaaa 2100 
cctgctgagc cagaagtccc 2160 
gcagaagttt tgcttgcgaa 2220 
ctagctggtt tacgaaataa 2280 
gaagcagaaa aattacttgc 2340 
aaaataaac 2389 



<213> ORGANISM: 

116 <220> FEATURE: 

117 <221> NAME/KEY: 



SITE 
(456) 



118 <222> LOCATION: 

119 <223> OTHER INFORMATION 
122 <400> SEQUENCE: 2 



(456) 

: Xaa equals any naturally ocurring amino acid 
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Ser 


Tyr 


Glu 


Leu 


Gly 


Leu 


Tyr 


Gin 


Ala 


Arg 


Thr 


Val 


Lys 


Glu 


Asn 


Asn 


125 


1 








5 










10 










15 




127 


Arg 


Val 


Ser 


Tyr 


He 


Asp 


Gly 


Lys 


Gin 


Ala 


Thr 


Gin 


Lys 


Thr 


Glu 


Asn 


128 








20 










25 










30 






130 


Leu 


Thr 


Pro 


Asp 


Glu 


Val 


Ser 


Lys 


Arg 


Glu 


Gly 


lie 


Asn 


Ala 


Glu 


Gin 


131 






35 










40 










45 








133 


He 


Val 


He 


Lys 


He 


Thr 


Asp 


Gin 


Gly 


Tyr 


Val 


Thr 


Ser 


His 


Gly 


Asp 


134 




50 










55 










60 










136 


His 


Tyr 


His 


Tyr 


Tyr 


Asn 


Gly 


Lys 


Val 


Pro 


Tyr 


Asp 


Ala 


lie 


He 


Ser 


137 


65 










70 










75 










80 


139 


Glu 


Glu 


Leu 


Leu 


Met 


Lys 


Asp 


Pro 


Asn 


Tyr 


Lys 


Leu 


Lys 


Asp 


Glu 


Asp 


140 










85 










90 










95 




142 


He 


Val 


Asn 


Glu 


Val 


Lys 


Gly 


Gly 


Tyr 


Val 


lie 


Lys 


Val 


Asp 


Gly 


Lys 


143 








100 










105 










110 






145 


Tyr 


Tyr 


Val 


Tyr 


Leu 


Lys 


Asp 


Ala 


Ala 


His 


Ala 


Asp 


Asn 


Val 


Arg 


Thr 


146 






115 










120 










125 








148 


Lys 


Glu 


Glu 


lie 


Asn 


Arg 


Gin 


Lys 


Gin 


Glu 


His 


Ser 


Gin 


His 


Arg 


Glu 


149 




130 










135 










140 










151 


Gly 


Gly 


Thr 


Pro 


Arg 


Asn 


Asp 


Gly 


Ala 


Val 


Ala 


Leu 


Ala 


Arg 


Ser 


Gin 


152 


145 










150 










155 










160 


154 


Gly 


Arg 


Tyr 


Thr 


Thr 


Asp 


Asp 


Gly 


Tyr 


He 


Phe 


Asn 


Ala 


Ser 


Asp 


He 


155 










165 










170 










175 




157 


He 


Glu 


Asp 


Thr 


Gly 


Asp 


Ala 


Tyr 


lie 


Val 


Pro 


His 


Gly 


Asp 


His 


Tyr 


158 








180 










185 










190 






160 


His 


Tyr 


He 


Pro 


Lys 


Asn 


Glu 


Leu 


Ser 


Ala 


Ser 


Glu 


Leu 


Ala 


Ala 


Ala 
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161 






195 










200 










205 








163 


Glu 


Ala 


Phe 


Leu 


Ser 


Gly 


Arg 


Gly 


Asn 


Leu 


Ser 


Asn 


OCX 


iTX y 


Thr 

1 liX 




164 




210 










215 










220 










166 


Arg 


Arg 


Gin 


Asn 


Ser 


Asp 


Asn 


Thr 


Ser 


Arg 


Thr 


Asn 


Trn 


Ua 1 
val 


Prn 
riu 


Cpt* 


167 


225 










230 










235 










240 


169 


Val 


Ser 


Asn 


Pro 


Gly 


Thr 


Thr 


Asn 


Thr 


Asn 


Thr 


Cpr 
OCX 


Asn 


Asn 


Cpr 

OCX 


Ben 


170 










245 










250 










6 J J 




172 


Thr 


Asn 


Ser 


Gin 


Ala 


Ser 


Gin 


Ser 


Asn 




x x e 


A Q~n 


OCX 


Leu 


Leu 


T ,\;o 
Xi_y o 


173 








260 










2 65 
















175 


Gin 


Leu 


iyx 


T .\7<3 

j-ty o 


JUC LI 


Prn 


Xi t- Li 


Odl 


ox n 


7\ rrr 
rt.1 y 


ulo 


Va 1 
val 


fXl n 

UlU 


o^r 


A cn 
nop 


m ,t 


176 






275 










280 










285 








1 7ft 

X ' Q 


T .pii 


val 


IT 1 lc 


A c n 


X X *J 


A 1 ^ 


OJ.ll 


Tip 
lie 


Th t 

lux 


Qq r 
O X 


■rtx y 


Th r 
1 111 


A 1 ^ 


A v-r* 
nlCJ 


biy 


Veil 


179 




290 










295 










^on 
~j \j \j 










181 


Ala 


Val 


Pro 
t x ^ 


His 


OX y 


A cn 


nx o 




m o 


pKp 
x i it; 


T 1 p 
11c 


Prn 


iyr 


Cpr 
OfciX 


on l 


Mp+- 

L v lt3 L 


182 


305 










O J. \J 










Jl J 










J^U 


1 o *± 


Q p r 


m n 

VJl U 


.Leu 






A rrr 

rt.x y 


Tip 
lie 


rll d 


7\ rn 
ril y 


T 1 p 

1 Ifci 


1 1c 


Jrx O 


Leu 


Zi y~ r* 

nig 


T" ur 

iyr 


ri X (J 


1 ft s 

1 U -J 










jz, j 










jjU 










jjj 




1 ft 7 




rloi 1 


Hi ^ 


<v rn 
irp 


V a. 1 


ri u 




Car 
OCX 


7\ rrr 
i-VX y 


Prn 
ri U 


UlU 


f^l r\ 
bill 


Prn 
ITX <J 


Cpt* 

OCX 


P-r-n 
Jrx O 


PI n 
bill 


188 








340 










345 










J \J 






190 


Pro 


Thr 


xx 




IT i. U 


OCX 


Prn 

x X \J 


m \7 

uiy 


Prn 
r i. u 


ulll 


Prn 
r 1U 


Al ;=> 
rt.1 a. 


Prn 


A o t-» 


Leu 


Lys 


191 






355 










360 










365 








193 


lie 


Asp 


Ser 


Asn 


OCI 


Cpr 

OCX 


Leu 


val 


OeX 


Oil 1 


Leu 


Ua 1 
val 


A rn 
riX y 


Lys 


Val 


f^l \7 

uiy 


194 




370 










^7 S 

o 1 J 










0 

O O \J 










196 


Glu 


u ±y 




v ax 


Php 
x lie 




UlU 


Lys 


uiy 


lie 


Cor 


A rn 
rtl y 


T \zr 

i yr 


1 

Val 


PHp 


Al ^ 
rild. 


197 


385 










^90 










O _7 *J 










*i U VJ 


199 


Lys 


Asp 


Leu 


Pro 


Ser 


Glu 


Thr 


Val 


T.\7Q 

xi_y o 


Z\ on 


T .pit 

XlG Li 


UlU 


Cpr 


Lys 


Leu 


uci 


200 










405 










410 










1 1 




202 


Lys 


Gin 


Glu 


Ser 


Val 


Ser 


His 


Thr 


T.ph 

Xie Li. 


Thr 

1 1 IX 


Al ;=) 


Lys 


T .uc 
Xiy o 


r;"| in 
Ul u. 


Bon 


V^i 1 
val 


203 








420 










425 










430 






205 


Ala 


Pro 


Arg 


Asp 


Gin 


Glu 


Phe 


Twr 
l yx 


Don 


xjy o 


Al p 

rtX a. 


iyx 


A cm 
noil 


Leu 


Leu 


Th r 
l in 


206 






435 










440 










4 45 








W — > 208 


Glu 


Ala 


His 


Lys 


Ala 




IT Ii.CS 




nSH 


Lys 






Asn 


Car 


Asp 


PVia 

£Tllc3 


209 




450 










455 










460 










211 


Gin 


Ala 


Leu 


Asp 


Lys 


Leu 


Leu 


Glu 


Arg 


Leu 


Asn 


Asp 


Glu 


Ser 


Thr 


Asn 


212 


465 










470 










475 










480 


214 


Lys 


Glu 


Lys 


Leu 


Val 


Asp 


Asp 


Leu 


Leu 


Ala 


Phe 


Leu 


Ala 


Pro 


lie 


Thr 


215 










485 










490 










495 




217 


His 


Pro 


Glu 


Arg 


Leu 


Gly 


Lys 


Pro 


Asn 


Ser 


Gin 


lie 


Glu 


i yx 


Thr 


ox u. 


218 








500 










505 










510 






220 


Asp 


Glu 


Val 


Arg 


He 


Ala 


Gin 


Leu 


Ala 


Asp 


Lys 


Tyr 


Thr 


Thr 


Ser 


Asp 


221 






515 










520 










525 








223 


Gly 


Tyr 


He 


Phe 


Asp 


Glu 


His 


Asp 


He 


He 


Ser 


Asp 


Glu 


Gly 


Asp 


Ala 


224 




530 










535 










540 










226 


Tyr 


Val 


Thr 


Pro 


His 


Met 


Gly 


His 


Ser 


His 


Trp 


He 


Gly 


Lys 


Asp 


Ser 


227 


545 










550 










555 










560 


229 


Leu 


Ser 


Asp 


Lys 


Glu 


Lys 


Val 


Ala 


Ala 


Gin 


Ala 


Tyr 


Thr 


Lys 


Glu 


Lys 


230 










565 










570 










575 




232 


Gly 


He 


Leu 


Pro 


Pro 


Ser 


Pro 


Asp 


Ala 


Asp 


Val 


Lys 


Ala 


Asn 


Pro 


Thr 


233 








580 










585 










590 
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235 


Gly Asp 


Ser 


Ala 


Ala 


Ala 


He 


i yx 


Asn 


A rrr 
rti y 


Val 


Lys 


Gly Glu 


■i-i y o 


A rrr 


236 






595 










600 










605 








238 


T 1 p 

1 1 C. 


Pro 


Leu 


Val 




T .on 




i yr 


Mo1- 

11" L. 


Val 


Glu 


His 


Thr 


V ct JL 




vdl 


239 














615 










620 










241 


j-*y o 




Gly Asn 


T .on 

lit. Li 


T 1 o 


T 1 o 
.Lie; 


Prn 


Hi c; 
nio 


Juy o 


Asp 


His 


Tyr 


nib 


A G T\ 


Tin 


242 












\J o u 










635 












24 4 




Phe 


AT a 


Trp 


C lit- 


2\dn 




Ol o 


X 111 


iyr 


Lys 


Ala 


Pro 


noil 


oiy 


iyr 


245 










645 










u ju 














247 


Thr 

J. ill 


T .01 1 
lit: u 


ulU 


Asp 


T .on 


iriits 


Al 3 


Thr 


T 1 o 
lit; 


iiy o 


Tyr 


Tyr 


Val 




nio 


Pro 
IT 1 (J 


i. *3 O 








660 










DDJ 










O / U 










ftl n 

ul U. 


Arg 


Pro 


His 


^ or* 

OCX 


Ben 
noil 


7\ or^i 


uiy 


irp 


Gly Asn Ala 


Q o y~ 
Ocl 


ulU 


Hie? 
nio 


251 






675 




















685 








9 R ^ 
c j j 


Vdl 


Leu 


Gly 


Lys 


Lys 




flio 


Q o v 




nSp 


Pro 


Asn 


Lys 


Asn 


Pho 


Lys 


L J4 




con 




















700 










ZOO 


Ala 


Asp 


Glu 


Glu 


Pro 


vai 


("In 

LiXU 


blU 


i nr 


Pro 


Ala 


Glu 


Pro 


Glu 


vai 


Pro 


257 


705 










710 










715 










720 


259 


Gin 


Val 


Glu 


Thr 


Glu 


Lys 


Val 


Glu 


Ala 


Gin 


Leu 


Lys 


Glu 


Ala 


Glu 


Val 


260 










725 










730 










735 




262 


Leu 


Leu 


Ala 


Lys 


Val 


Thr 


Asp 


Ser 


Ser 


Leu 


Lys 


Ala 


Asn 


Ala 


Thr 


Glu 


263 








740 










745 










750 






265 


Thr 


Leu 


Ala 


Gly Leu 


Arg 


Asn 


Asn 


Leu 


Thr 


Leu 


Gin 


He 


Met 


Asp 


Asn 


266 






755 










760 










765 








268 


Asn 


Ser 


He 


Met 


Ala 


Glu 


Ala 


Glu 


Lys 


Leu 


Leu 


Ala 


Leu 


Leu 


Lys 


Gly 


269 




770 










775 










780 










271 


Ser 


Asn 


Pro 


Ser 


Ser 


Val 


Ser 


Lys 


Glu 


Lys 


He 


Asn 










272 


785 










790 










795 













274 <210> SEQ ID NO: 3 

275 <211> LENGTH: 37 

276 <212> TYPE: DNA 

277 <213> ORGANISM: Artificial Sequence 
27 9 <220> FEATURE: 

280 <223> OTHER INFORMATION: PCR primer 

283 <400> SEQUENCE: 3 

284 agteggatec ttcttacgag ttgggactgt atcaagc 37 

287 <210> SEQ ID NO: 4 

288 <211> LENGTH: 40 

289 <212> TYPE: DNA 

290 <213> ORGANISM: Artificial Sequence 

292 <220> FEATURE: 

293 <223> OTHER INFORMATION: PCR primer 

295 <400> SEQUENCE: 4 

296 agtcaagctt gtttattttt tccttactta cagatgaagg 40 
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Please Note: 

Use of n and/or Xaa have been detected in the Sequence Listing. Please review the 
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to <223> fields of each sequence which presents at least one n or Xaa. 

Seq#:l; N Pos. l^€s 
Seq#:2; Xaa Pos. 456. 
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